Chronic corticosterone treatment induces parallel changes in N-methyl-D-aspartate receptor subunit messenger RNA levels and antagonist binding sites in the hippocampus.
Some of the effects of glucocorticoids on the function and neuronal plasticity of the hippocampus are mediated by N-methyl-D-aspartate receptor activation. We tested the hypothesis that chronic corticosterone administration increases N-methyl-D-aspartate receptor expression in the hippocampus of the rat. We used in situ hybridization histochemistry to measure the messenger RNA levels for the NR1, NR2A and NR2B subunits of the N-methyl-D-aspartate receptor and [3H]dizocilpine maleate (a non-competitive antagonist) binding to measure N-methyl-D-aspartate receptor density. Since corticosterone depresses circulating testosterone levels, we also examined whether the effects of corticosterone are mediated by or interact with the effects of testosterone. In the intact animal, corticosterone increased messenger RNA levels for NR2A and NR2B but not NR1 subunits of the N-methyl-D-aspartate receptor in all regions of the hippocampus. Testosterone had no significant effect on messenger RNA levels of any of the subunits. The subunit composition determines the functional and pharmacological properties of the N-methyl-D-aspartate receptor. We used ifenprodil inhibition of [3H]dizocilpine maleate binding, which has been used to distinguish NR2A- from NR2B-containing receptors, to determine whether corticosterone altered the proportion of high- and low-affinity sites for ifenprodil in parallel with the changes in subunit messenger RNA levels. Corticosterone increased the density of [3H]dizocilpine maleate binding sites without changing the dissociation constant for [3H]dizocilpine maleate or the proportion of high- and low-affinity sites for ifenprodil. These data suggest that the effects of corticosterone on hippocampal function are mediated, in part, by parallel increases in NR2A and NR2B subunit levels and the number of receptor channel binding sites.